Mg2+ is bound to glutamine synthetase extracted from bovine or ovine brain in the presence of L-methionine-S-sulfoximine phosphate.
Purified glutamine synthetase from bovine or ovine brain had no tightly bound Mn2+. By extraction of bovine or ovine brain glutamine synthetase in the presence of L-Met-S-sulfoximine phosphate and ADP in metal ion-free water and 0.1 M KCl, only endogenously bound divalent cations were trapped on the enzyme. Enzyme complexes isolated by immunoprecipitation contained less than 0.05 Mn2+ and 1.5 +/- 0.2 Mg2+ per subunit. Without inactive complex formation, the enzyme immunoprecipitated from extracts contained undetectable Mn2+ (less than 0.01 eq per subunit) and 0.1-2.0 eq of Mg2+ per subunit. Direct binding measurements showed that the purified bovine brain enzyme contained two divalent cations bound at the active site of each subunit. Thus, although either Mg2+ or Mn2+ supports enzyme activity in vitro, Mg2+ rather than Mn2+ appears to be bound to brain glutamine synthetase in vivo.